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Description 

10001 ] "me present invention concerns highly flexible elastoplastic polyolef in compositions and the process for their 

preparation. , 
[0002] It is known that one can obtain polyolef in compositions having elastic properties while maintaining a gooa 
thermoplastic behavior (i.e., that can be transformed into finished products with the same techniques used for thermo- 
plastic polymers), by way of sequential copolymerization of propylene, optionally containing minor quantities of olefin 
comonomers, and then ethylene/propylene or ethylene/a-olefin mixtures. 

[0003] Catalysts based on halogenated titanium compounds supported on magnesium chloride are used for this 
purpose, 

[0004] Given the increasing practical interest for this type of compositions, due, among other things, to the valued 
properties which are typical of polyolefins (such as chemical inertia, mechanical properties and nontoxicity), there is an 
increasing effort in the art to extend the use of said compositions to many different fields. 

[0005] European published patent application 400333 describes elastoplastic polyolefin compositions obtained by 
sequential polymerization comprising: 

A) 10-60 parts by weight of a crystalline polymer or copolymer of propylene; 

B) 10-40 parts by weight of a polymer fraction containing ethylene, insoluble in xylene at ambient temperature; 

C) 30-60 parts by weight of an ethylene/propylene copolymer fraction, soluble in xylene at ambient temperature. 

[0006] Said compositions are flexible and have valued elastic properties, as demonstrated by low f lexural modulus 
values (less than 700 MPa, and, typically, higher than 200 MPa) associated to good tension set values, but do not have 
particularly good optical characteristics (transparency). 

[0007] It has also been found that good transparency characteristics can be obtained in compositions prepared by 
sequential polymerization when the content of crystalline polymer produced in the first stage of polymerization is rela- 
tively high, to the detriment of elasticity and flexibility properties. 

[0008] For example, published European patent application 373660 describes polypropylene compositions 
obtained by sequential polymerization, containing (A) from 70 to 98% by weight of a crystalline copolymer of propylene 
and (B) from 2 to 30% by weight of an elastomeric copolymer of ethylene with propylene and/or another ct-olef in whose 
portion soluble in xylene has an intrinsic viscosity which satisfies a particular correlation with the one of the crystalline 
copolymer. 

[0009] This compositions, however, although they have good optical qualities, also have a high f lexural modulus 
(typically higher than 600 MPa), given the high content of crystalline copolymer (A). 

[0010] Therefore, there is a need for elastoplastic polyolefin compositions which are even more flexible (i.e., they 
have lower flexural modulus values) than the products already available. It is also desirable that said compositions have 
good optical qualities. 

[001 1 ] In fact, flexible polymer materials are used widely for a variety of applications, such as the medical field (for 
example in the production of containers for plasma or intravenouns solutions, or phleboclysis tubes), as well as for pack- 
aging, for calendered materials or to extrusion coat or cover electrical wires and cables. 

[0012] In many of this applications vinyl chloride polymers containing adequate plasticizers, which are necessary 
to give said polymers their desired flexibility characteristics, are presently used. 

[001 3] Said polymer products, however, are subject to ever increasing criticism both for the suspected toxicity of the 
plasticizers they contain and because when incinerated, they can disperse into the atmosphere extremely toxic by-prod- 
ucts, such as dioxin. 

[001 4] It would be very useful, therefore, to substitute said materials with products which besides the desired flexi- 
bility characteristics and transparency, would have the chemical inertia and nontoxicity typical of olefin polymers. 
[001 5] This invention provides a highly flexible elastoplastic polyolefin composition comprising, in parts by weight: 

A) 10-50, preferably 10-40 and more preferably 20-35 of homopolymer of propylene with isotactic index greater 
than 80, preferably from 85 to 98, or of a copolymer of propylene with etylene, a CH 2 =CHR a-olefin where R is a 
2-8 carbon alkyl radical or a combination thereof, which copolymer contains over 85%. preferably from 90 to 99% 
by weight of propylene, and has an isotactic index higher than 80; 

B) 5-20, preferably 7-15, of a copolymer fraction containing ethylene, insoluble in xylene at ambient temperature; 

C) 40-80, preferably 50-70, of a copolymer fraction of ethylene and (i) propylene or (ii) another CH 2 =CHR a-olefin, 
where R is a 2-8 carbon alkyl radical.or (iii) a combination thereof, optionally, with minor amount of a diene, con- 
taining less than 40% by weight, preferably 20-38%, more preferably 25-38% by weight of ethylene, said fraction 
being also soluble in xylene at ambient temperature, and having an intrinsic viscosity from 1 .5 to 4 dl/g, preferably 
from 1.7to3dl/g; 
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with a percentage by weight of the sum of the (B) and (C) fractions with respect to the total polyolef in composition from 

50% to 90%, preferably from 65% and 80%, and a (B)/(C) weight ratio lower than 0.4, preferably from 0.1 to 0.3. 

[001 6] The total quantity of copolymerized ethylene is preferably from 1 5% to 35% by weight. 

[0017] The compositions present at least one melt peak, determined by way of DSC, present at a temperature 

higher than 120°C. and at least one peak, relative to the vitreous transition, present at temperatures from -10°C and - 

35°C. 

[0018] Said compositions, moreover, have a flexural modulus of less than 150 MPa. generally from 20 and 100 
MPa; yield point from 3 to 20 MPa tensile stress at break, and elongation at break respectively from 10 to 20 MPa. and 
higher than 400%; a tension set, at 75% elongation, from 20% to 50%; Shore D hardness from 20 and 35; moreover, 
they do not break when an IZOD impact test is conducted at -50°C. Preferably the Haze values are less than 40%. 
[0019] Copolymers of propylene with ethylene or an ot-olefin are or a combination thereof preferred (A) compo- 
nents, because they confer high transparency to the compositions of the invention. 

[0020] The compositions can be prepared with a polymerization process comprising at least two stages, where in 
the first stage the relevant monomer(s) are polymerized to form component (A) and in the following stages the mixtures 
ethylene-propylene, ethylene and another a-olefin, ethylene-propylene-another ct-olefin and, optionally, a diene. are 
polymerized to form components (B) and (C). 

[0021 ] The polymerization can be carried out in a liquid phase, a gas phase or a liquid-gas phase. 
[0022] For example, it is possible to carry out the propylene polymerization stage using liquid propylene as diluent, 
and the following copolymerization stage in gas phase, without intermediate stages except for the partial degassing of 
the propylene. 

[0023] The propylene polymerization to form component (A) can be done in the presence of ethylene or an a-olefin, 
such as for example butene-1 , pentene-1 , 4-methylpentene-1 , hexene-1 and octene-1 , or combinations thereof in such 
quantities that the isotactic index of the resulting component (A) is not less than 80%. 

[0024] As previously said, the copolymerization of propylene and ethylene or another a-olefin or combinations 
thereof to form components (B) and (C) can be carried out in the presence of a diene, conjugated or not, such as buta- 
diene, 1,4-hexadiene, 1 ,5-hexadiene and ethylidene-norbornene-1. 

[0025] The diene when present, is typically in an amount of from 0.5 to 1 0% by weight with respect to the weight of 
(B)+(C). 

[0026] The reaction temperature in the polymerization stage for the preparation of component (A) and in the one 
for the preparation of components (B) and (C) can be the same or different, and is usually from 40°C to 90°C, preferably 
50-80°C for the preparation of component (A), and 40-60°C for the preparation of components (B) and (C). 
[0027] The pressure of the first stage, if carried out in liquid monomer, is the one which competes with the vapor 
pressure of the liquid propylene at the operating temperature used, and is possibly modified by the vapor pressure of 
the small quantity of inert diluent used to feed the catalyst mixture, and the overpressure of optional monomers and the 
hydrogen used as molecular weight regulator. 

[0028] The polymerization pressure, if done in liquid phase, indicatively can be from 5 to 30 atm. The residence 
times relative to the two stages depend on the desired ratio between fraction (A) and (B)+<C), and are usually from 15 
min. to 8 hours. As molecular weight regulators one can use the traditional chain transfer agents known in the art, such 
as hydrogen or ZnEt 2 . 

[0029] The catalyst used in the polymerization comprises the product of the reaction of a solid component contain- 
ing a titanium compound and an electron-donor compound (internal donor) supported on magnesium chloride, with an 
Al-trialkyl compound and an electron-donor compound (external donor). 

[0030] In order to obtain the compositions of the invention in f lowable spherical particles having high bulk density, 
it is critical that the solid catalyst component present the following properties: 

• surface area less than 1 00 m 2 /g, preferably from 50 to 80 m 2 /g. 

- porosity: from 0.25 to 0.4 cc/g. 

- X-ray spectrum: Presence of halo at 2 a angles from 33.5° and 35°, and absence of reflections at 2 & = 14.95°. 
[0031 ] The catalyst component is prepared with the following methods. 

[0032] A magnesium chloride adduct with alcohols, containing generally 3 moles alcohol per mole MgCI 2 , is 
obtained in spherical particles by emulsifying the adduct. in the molten state, in an inert hydrocarbon liquid immiscible 
with the adduct, and then cooling the emulsion very quickly in order to cause a solidification of the adduct in spherical 
particle form. 

[0033] The particles then undergo a partial dealcoholation by way of a heating cycle at temperatures from 50° and 
130°C. which brings the alcohol content from 3 to 1-1.5 moles per mole MgCI 2 . 

[0034] The adduct is then suspended in cold TlCI 4 (typicaIly at 0°C), at a concentration of 40-50 g/l, and then 
brought to 80° - 135°C where it is maintained for 1 - 2 hours. 
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[0035] An electron-donor compound preferably selected from the alkyl, cycloalkyl or aryl phthalates, such as. for 
example, diisobutyl, di-n-butyl and di-n-octyt phthalate, is added to the TiCI 4 . 

[0036] TTie excess TiCI 4 is separated hot by way of filtration or sedimentation, and the treatment with TiCI 4 is 
repeated one or more times; afterwards, the solid is washed with heptane or hexane and then dried. 
5 [0037] The catalyst component thus obtained presents the following characteristics: 

- surface area less than 1 00 m 2 /g, preferably from 50 to 80 rrfrg. 

- porosity: from 0.25 to 0.4 cc/g. 

- a pore volume distribution wherein more than 50% of said pores have a radius greater than 1 00 A. 

w - X-ray spectrum: presence of halo with maximum intensity at 2 3 angles from 33.5° and 35°, and where there is no 
reflection at 2 0 = 14.95°. 

[0038] The catalyst is obtained by mixing such catalyst component with an al-trialkyl compound, in particular Al-tri- 
ethyl and Al-triisobutyt, and an electron-donor compound preferably selected from the silane compounds of the formula 
15 RK'SifORfe where R' and R" are the same or different, and are C V18 alkyl, C3_ 18 cycloalkyl or C 6 . 18 aryl radicals, and 
R is a Chalky! radical. 

Representative silanes are diphenyldimethoxysilane. dicyclohexyldimethoxysilane.methyl-tert-butyldimethoxysilane, 
diisopropyldimethoxysiiane, dicyclopentyldimethoxysilane, cyclohexylmethyldimethoxysilane. 
[0039] Silane compounds such as phenyttriethoxysilane may also be used. 
20 [0040] The Al-Tl ratio is generally from 10 to 200 and the silane/AI molar ratio from 1/1 to 1/100. 

[0041 ] The catalysts may be precontacted with small quantities of olefin (prepolymerization), maintaining the cata- 
lyst in supension in a hydrocarbon solvent, and polymerizing at temperatures from ambient to 60°C, thus producing a 
quantity of polymer from 0.5 to 3 times the weight of the catalyst. 

[0042] The operation can also take place in liquid monomer, producing, in this case, a quantity of polymer 1000 
25 times the weight of the catalyst. 

[0043] By using the above mentioned catalysts the polyolef in compositions are obtained in spheroidal particle form, 
said particle having an average diameter from about 0.5 to 7 mm. 

[0044] The products which can be obtained from the polyolefin compositions of the present invention find applica- 
tion particularly in the medical, automotive, packaging and electrical cable covering fields, as well as the calendering 
30 material field. 

[0045] One can also add additives, fillers and pigments commonly used for olefin polymers, such as, for example, 
nucleating agents, extension oils, mineral fillers, organic and inorganic pigments. 

[0046] The data reported in the examples and the specification relative to the following properties have been deter- 
mined according to the methods indicated below. 

35 



Property 


Method 




Melt Flow Note (MFRL) 


ASTM-D1238 conditon L 




Ethylene % by weight 


I.R. Spectroscopy 




Intrinsic viscosity 


Determined in tetrahydronaphthalene at 135°C 




xylene soluble % by weight 


(see note below) 




Flexural modulus at 23°C and vitreous transition tem- 
perature (Tg) 


Determined by way of a device for dynamic-mechan- 
ical measurements DMTA of Polymer Laboratories 
under the following conditions: frequency measure: 1 
Hz; scanning temperature: 2°C/min. 

The polymer sample to be analyzed is made up of a 
40x10x2 mm plaque taken from a sheet obtained by 
pressure molding with Carver press at 200°C, 1 0 tons 
(of pressure) for 1 0 minutes, and cooling at 1 5°C/min. 




Notched IZOD impact 


ASTM - D 256 




Haze 


ASTM - D 1003. 




Shore Hardness D 


ASTM - D 2240 



4 
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(continued) 



Property 


Method 




Tension set at 75% 


ASTM - D412 




Tensile strength at break 


ASTM - D 638 




and at yield 






Surface area 


B.E.T 




Porosity 


B.E.T. 




Bulk density 


DIN -53194 



10 



[0047] Unless otherwise specified, the samples to be subjected to the various physical-mechanical analyses were 
15 molded by use of a Negri & Bossi injection press 90, after stabilizing the sample with IRGANOX R 1010 hindered phe- 
nolic stabilizer (0.1% by weight), and BHT (2,6 di-tert4xrtyl-p-cresol) (0.1% by weight), and pelletizing the sample with 
a single screw Bandera extruder (cylinder diameter 30 mm) at 210°C. The conditions were as follows: 

- temperature of the melt 250°C; 
20 - temperature of the mold 60°C; 

injection time 20 sec; 
cooling time 25 sec. 

[0048] The samples to be subjected to the haze analysis were molded by way of a GBF G 235/90 injection press 
25 under the following conditions: 

- temperature of the melt 260°C; 

- temperature of the mold 40°C; 
injection time 20 sec; 

30 - cooling time 10 sec. 

[0049] The dimensions of the samples for the haze test are 75x75x1 mm. 

[0050] The weight percentage of the sum of the (B) and (C) fractions, indicated with % (B+C), is calculated by deter- 
mining the weight of the mixture fed during the second stage and comparing it with the weight of the final product. 
35 [0051 ] The weight percentage (%) of the (A), (B) and (C) fractions described in the text are determined in the fol- 
lowing manner: 

% (A) = 100-% (B+C) 
%(C) = SF-P A S A 



40 



45 



50 



where S F and S A are the percentage by weight of the portion soluble in xylene of the final product and of the fraction 
(A), respectively; P A is the weight ratio between said fraction (A) and the final product. 

%(B) = 100-%(A)-%(C) 

[0052] The percentage by weight of ethylene contained in copolymer fraction (C) which is soluble in xylene is cal- 
culated using the following formula: 

C, - . X 



55 



%wt ethylene in fraction (C)= 



1 - X 



where: 



5 
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C F = % ethylene in the soluble in xylene of the final product; 
C A = % ethylene in the soluble in xylene of the franction (A); 
X = S A .P A /S F 

[0053] The intrinsic viscosity of fraction (C) (I.V.c) has been calculated using the following formula: 

(I.V. C ) = (I.V. SF -I.V. A .X)/(1-X) 

where: 

I.V. S p is the intrinsic viscosity of the fraction soluble in xylene of the final composition; 
I.V.a is the intrinsic viscosity of the soluble in xylene of fraction (A). 

Note 

DETERMINING THE PERCENTAGE OF SOLUBLE IN XYLENE 

[0054] 2.5 g of polymer are dissolved in 250 ml of xylene at 135°C under agitation. After 20 minutes the solution is 
cooled to 25°C, with agitation, and then it is allowed to settle for 30 minutes. 

The precipitate is filtered with fOter paper; the solution is evaporated under a nitrogen current, and the residue dried 
under vacuum at 80°C until reaches constant weight. The weight percentage of polymer soluble in xylene at ambient 
temperature is then calculated. The percent by weight of polymer insoluble in xylene at ambient temperature is consid- 
ered the isotactic index of the polymer. This value corresponds substantially to the isotactic index determined by extrac- 
tion with boiling n-heptane, which by definition constitutes the isotactic index of polypropylene. 

EXAMPLES 

GENERAL OPERATING CONDITIONS 

[0055] The tests are done in a 22 1 itres stainless steel autoclave equipped with a helicoid magnetic agitator, oper- 
ating at about 90 rpm. 

[0056] The gas phase is analyzed continuously with a process gaschromatograph in order to determine the content 
of ethylene, propylene and hydrogen. During polymerization, ethylene, propylene and hydrogen are fed in such a way 
that their concentration in gas phase is maintained constant. 

[0057] The operation is discontinuous in two stages: the first stage is the polymerization of propylene with ethylene 
in liquid monomer and the second the copolymerization of ethylene and propylene in gas phase. 

a) 1st stage: 

In the autoclave at 20°C are introduced, in order: 16 litres of liquid propylene, appropriate quantities of ethylene 
and hydrogen, as set forth in Table 1A, and the catalyst complex, consisting of a solid component (about 0.15 g) 
prepared as described below, and a mixture of 75 ml of Al-triethyl (TEAL) at 10% concentration in hexane and an 
appropriate quantity of cyclohexylmethyldimethoxysilane (CMMS) donor, so that the (AI/CMMS molar ratio = 7,5). 
The catalyst system is fed into the autoclave with propylene pressure. The temperature is brought to 70°C in about 
10 minutes and maintained constant throughout the entire polymerization process. 

After a predetermined time period, esentially all the unreacted monomer(s) are eliminated by way of degassing 
at 60°C at atmospheric pressure. B) 2nd stage: 

After a sample is removed in order to carry out the various analyses, the polymer of the first stage is brought to a 
temperature that has been predetermined. Then are fed, in order, propylene and ethylene at the ratio and in the 
quantity desired for to achieve the composition of the gas phase and the preestablished pressure. 

During polymerization, the pressure and gas phase composition are maintained constant by feeding an ethyl- 
ene-propylene mixture with the same composition of the desired copolymer, by way of instruments which regulate 
and/or measure the flow rate. The length of the feed depends on the reactivity of the catalyst system and the quan- 
tity of copolymer to be produced. 

At the end of the polymerization, the particulate polymer is discharged, stabilized as set forth herein above and 
dried in an oven under nitrogen current at 60°C. The catalyst component used is made from a MgCI 2 . 3 C2H5OH 
adduct prepared as follows: 

28.4 g of anhydrous MgCI 2 , 49.5 g of pure anhydrous ethanol, 100 ml of ROL OB/30 vaseline oil and 100 ml of sil- 
icone oil (350 cs viscosity) are introduced in a flask immersed in a bath thermoregulated. at 1 20°C under agitation, 
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in an inert atmosphere, until the MgCl 2 is completely dissolved. The mixture is then transferred hot. always under 
an inert atmosphere, in a 1 50 ml container equipped with a heating jacket and containing 1 50 ml of vaseline oil and 
150 ml of silicone oil. The mixture is maintained at 120°C and under agitation, the latter being carried out with a 
Hanke & Kunkel K.G. Ika Werke Ultra Turrax T-45 N agitator. Said agitation continues for 3 minutes at 3000 rpm. 
The mixture is discharged into a 2 liter vessel containing 1 000 ml of anhydrous n-heptane stirred and cooled so that 
the final temperature does not exceed 0°C. The MgCI 2 .3EtOH microspheres thus obtained are filtered and dried 
under vacuum at ambient temperature. The dried adduct obtained in this manner is then dealcoholated by heating 
it at temperatures which increase gradually from 50°C to 100°C under nitrogen current until the alcohol content is 
1 .5 moles per mole MgCI 2 . 

The partially dealcoholated adduct has a surface area => 9.1 rrfrg and bulk density = 0.564 g/cc. 

25 g of said adduct are added, under agitation at 0°C ( to 625 ml of TiC1 4 . The mixture is then heated to 100°C 
in 1 hour. When the temperature reaches 40°C, diisobutylphthalate is added in an amount such that the 
Mg/diisobutylphtahalate molar ratio = 8. The resulting mixture is heated at 100°C for 2 more hours, then allowed to 
settle, and the liquid is syphoned off hot. 550 ml of TiCI 4 are added and the mixture is heated at 120°C for 1 hour. 
It is allowed to settle and the liquid is siphoned off hot The solid is washed 6 times using 200 ml of anhydrous hex- 
ane at 60°C, and three more times using 200 ml of anhydrous hexane at ambient temperautre. After drying under 
vacuum, the solid presents the following characteristics: 

- porosity = 0.261 cc/g; 
surface area = 66.5 m 2 /g; 

- bulk density = 0.55 g/cc. 

All the analyses performed and relative operating conditions are shown in Tables 1 A and 1 B. 



Table 1A 



Examples 


1 


2 


3 


4 


5 


1st PHASE 












Temperature 


°C 


70 


70 


70 


70 


70 


Pressure 


ate 


31 


31 


31 


31 


31 


Time 


min 


30 


20 


30 


30 


30 


H 2 in gas phase 


%mol 


0.58 


0.10 


0.30 


0.49 


0.22 


Ethylene in gas phase 


%mol 


1.45 


2.60 


2.50 


1.96 


1.70 


Ethylene in pol. 


%wt 


3.0 


4.3 


4.1 


3.8 


3.9 


Intr. Vise. 


dl/g 


2.18 


3.09 


2.31 


2.54 


2.72 


Sol. Xyl. (Sa) 


%wt 


9.4 


9.0 


10.7 


11.0 


12.5 


Ethylene in Sol. Xyl. (Ca) 


%wt 


11 


16 


17 


22 


20 


Intr. Vise. Sol. Xyl. (I.V.a) 


dl/g 


1.15 


1.39 


1.19 


1.28 


1.32 


2nd PHASE 














Temperaure 


°C 


50 


50 


50 


50 


50 


Pressure (gauge) 


at 


11.3 


11.5 


11.3 


11.3 


11.3 


Time 


min 


335 


500 


250 


250 


260 


H 2 in gas phase 


%mol 


2.23 


3.0 


2.05 


2.2 


2.1 


Ethylene in gas phase 


%mo! 


15.9 


16.9 


22.54 


18.65 


18.9 
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TABLE 1B 





EXAPLES 


1 


2 


3 


4 


5 


5 


FINAL PRODUCT 














Yield 


Kg Pol/g Cat 


11 


16.3 


9.9 


8.0 


9.1 




Comonomer 


%wt 


24.6 


22.7 


29.0 


22.6 


25.5 


10 


Bipolymer (B+C) 


%wt 


70 


67 


71.8 


57 


66 




Intr. Vise. 


dl/g 


2.05 


2.3 


2.34 


2.42 


2.4 




Sol. in Xyl. (S F ) 


%wt 


63.4 


60.5 


63.5 


51.3 


60.5 




Ethylene sol. Xyl. (C F ) 


%wt 


30.2 


27.0 


34.8 


31.2 


31.4 


15 


In. Vis. sol. Xyl. I.V SF 


dl/g 


1.83 


2.02 


2.12 


1.83 


1.98 




Fraction B 


%wt 


9.45 


9.37 


11.34 


10.4 


9.75 




Fraction C 


%wt 


60.55 


57.63 


60.46 


46.6 


56.15 


20 


Ethylene frac. (B) 


%wt 


51.9 


57.1 


53.7 


52.9 


59.8 




Ethylene frac. (C) 


% wt 


31.1 


27.6 


35.7 


32.1 


32.3 




In. Vis. frac. (C)(I.V. C ) 


dl/g 


1.86 


2.05 


2.18 


1.89 


2.03 


25 


Melting point 


°C 


150 


147 


145 


144 


144 


Flexural modulus 


MPa 


30 


77 


82 


106 


120 




Notched I20D at -50°C 


J/m 


DB 


DB 


DB 


DB 


DB 




Shore D hardness 




24 


25 


20 


29 


24 


30 


Tension Set at 75% 


% 


41 


28 


36 


45 


38 




Tensile stress 


MPa 


13.8 


15.8 


15.4 


17.3 


16.4 




Tens. str. at yield 


MPa 


5.0 


5.8 


4.6 


15.5 


6.1 


35 


Elongation at break 


% 


517 


925 


940 


410 


892 


Haze 


% 


31 


34 


35 


36 


36 




Vitreous trans. 1) 


°C 


-25 
(P) 


•23 
(P) 


-28 
(P) 


-31 
(P) 


n.d. 


40 






-75 
-128 


-119 


-81 
-121 


-2 
-125 





1) (P) = main peak 
DB= does not break 

45 



Claims 

1 . A polydef in composition comprising: 

so 

A) 10-50 parts by weight of a homopolymer of propylene with isotactic index greater than 80, or a copolymer 
of propylene with ethylene, a CH2 = CHR a-olefin where R is a 2-8 carbon alkyl radical or combinations thereof, 
which copolymer contains over 85% by weight of propylene; 

B) 5-20 parts by weight of a copolymer fraction containing ethylene, insoluble in xylene at ambient tempera- 
55 ture; 

C) 40-80 parts by weight of a copolymer fraction of ethylene and propylene or another CH2 = CHR a-olefin, 
where R is a 2-8 carbon alkyl radical, or combinations thereof, and, optionally, minor portions of a diene, said 
fraction containing less than 40% by weight of ethylene, being soluble in xylene at ambient temperature, and 
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having an intrinsic viscosity from 1 .5 to 4 dl/g; 

the percent by weight of the sum of the (B) and (C) fractions with respect to the total potyotefin composition 
being of from 50% to 90% and the (B)/(C) weight ratio being lower than 0.4, 

said polyolef in composition being obtainable by using a polymerization catalyst comprising the product of the 
5 reaction of a solid component containing a titanium compound and an electron-donor compound supported on 

magnesium chloride, with an Al-trialkyl compound and an electron-donor compound. 

2. The polyolefin composition of claim 1, wherein the composition is in spheroidal particle form having an average 
diameter from 0.5 to 7 mm. 

10 

3. The polyolefin composition of claim 1 or 2, wherein the total content of copolymerized ethylene is from 1 5% to 35% 
by weight. 

4. The polyolefin composition of one or more of the preceding claims, wherein the flexural modulus is less than 150 
15 MPa, tension set at 75% is from 20% to 40%, and haze is less than 40%. 

5. A process for the preparation of the composition of one or more of claims 2 to 4, comprising a first stage of polym- 
erization of propylene, or mixtures thereof, with ethylene or another CH 2 = CHR a-olefin, where R is a C 2 -C 8 alkyl 
radical, or combinations thereof, to form polymer component (A), and one or more stages of polymerization of mix- 

20 tures of ethylene and propylene or said another a-olefin, or combinations thereof, optionally containing a diene, to 
form polymer components (B) and (C), using catalysts obtained from an Al-trialkyl compound and a solid compo- 
nent comprising a Ti halide or halogen-alcoholate and an electron-donor compound supported on anhydrous mag- 
nesium chloride, said solid component having a surface area of less than 100 m 2 /g, a porosity from 0.2 to 0.4 ctfg, 
a pore volume distribution such that more than 50% of the pores have a radius greater than 100 A, and having an 

25 X-ray spectrum with a halo whose maximum intensity is between angles 2^ of 33,5°, and 35°, and no reflections at 
2a Of 14.95°. 

6. The process of claim 5, wherein the first stage of the polymerization is carried out in liquid monomer, and the sub- 
sequent stage, or stages, are carried out in gas phase. 

30 

7. The process of claim S.wherein all stages are carried out in gas phase. 

8. An article comprising the polyolefin composition of claim 1 . 
35 Patentanspruche 

1. Polyolefin-Zusammensetzung. umfassend 

(A) 10 bis 50 Gew.Teile eines Homopolymeren von Propylen mit einem Isotaktizitatsindex von hOher als 80 
40 oder eines Copolymeren von Propylen mit Ethylen, einem CH 2 -CHR-a-Olefin, worin R fur einen C 2 -8-Alkylrest 

stent. Oder Kbmbinationen hiervon, wobei dieses Copolymere uber 85 Gew.% Propylen enthait; 

(B) 5 bis 20 Gew.Teile einer Ethylen enthaltenden Copolymerfraktion, die bei Raumtemperatur in Xylol unlfis- 
lich ist; 

(C) 40 bis 80 Gew.Teile einer Copolymerfraktion von Ethylen und Propylen oder einem anderen CH 2 =CHR-a- 
45 Olefin, worin R fur einen C 2 . 8 -Alkylrest stent, oder Kombinationen hiervon und gegebenenfalls geringeren 

Anteilen eines Diens, wobei diese Fraktion weniger als 40 Gew.% Ethylen enthait, in Xylol bei Raumtemperatur 
lOslich ist und eine innere Viskositat von 1 ,5 bis 4 dl/g besitzt; 

wobei der Gewichtsprozentanteil der Summe der (B)- und (C)-Fraktionen im Hinblick auf die Polyolefin- 
Gesamtzusammensetzung von 50 bis 90% betragt und das (B)/(C)-Gewichtsverhaitnis geringer als 0,4 ist. 
so wobei diese Polyolefinzusammensetzung unter Verwendung eines Polymerisationskatalysators erhaitlich ist, 

der das Reaktionsprodukt einer festen Kbmponente, die eine Titanverbindung und eine Elektronendonorver- 
bindung auf einem Magnesiumchlorid tragergestutzt enthait, mit einer Al-trialkylverbindung und einer Elektro- 
nendonorverbindung. umfaBt. 

55 2. Polyolefin-Zusammensetzung gemaG Anspruch 1 , worin die Zusammensetzung in Form von spharoidalen Teilchen 
mit einem durchschnittiichen Durchmesser von 0,5 bis 7 mm vorliegt. 

3. Polyolefin-Zusammensetzung gemaB Anspruch 1 oder 2, worin der Gesamtgehalt an copolymerisiertem Ethylen 
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1 5 bis 35 Gew.% betrflgt. 

4. Polyolef in- Zusammensetzung gemaG einem Oder mehreren der vorhergehenden Anspruche, worin der Biegemo- 
dul geringer als 1 50 MPa, die Weibende Verformung bei 75% von 20% bis 40% betrSgt und der Haze- Wert geringer 
als40%ist. 

5. Verfahren zur Herstellung der Zusammensetzung gemaG einem oder mehreren der AnsprQche 2 und 4, unfassend 
erste Stufe der Polymerisation von Propylen oder Mischungen hiervon mit Ethyien oder einem anderen CH 2 =CHR- 
a-Olefin, worin R fur einen C 2 . 8 -Alkylrest steht, oder von Kbmbinationen hiervon zur Bildung einer Polymerenkom- 
ponente (A) und eine oder mehrere Stufen einer Polymerisation von Mischungen von Ethyien und Propylen oder 
dieses weiteren a-Olefins oder von Kombinationen hiervon, gegebenenfalis ein Dien enthaltend, zur Bildung von 
Polymerkomponenten (B) und (C) unter Verwendung von Katalysatoren, erhalten aus einer Al-trialkylverbindung 
und einer festen Komponente, umfassend ein Ti-halogenid oder Halogenalkoholat und eine Elektronen-Donorver- 
bindung, trSgergestutzt auf einem wasserfreien Magnesiumchlorid, wobei diese teste Komponente eine spezifi- 
sche Oberfiache von geringer als 100 m 2 /g, eine Porositat von 0,2 bis 0,4 ccm/g, eine Porertvolumenverteilung 
derart, daG mehr als 50% der Poren einen Radius von mehr als 100 A aufweisen, besitzt und ein ROntgenbeu- 
gungsspektrum mit einem Halo besitzt, dessen Intensitatsmaximum zwischen den Winkeln 2 a von 33,5° und 35° 
liegt und ohne Reflexionen bei 2$ von 14,95°. 

6. Verfahren gemaB Anspruch 5. worin die erste Stufe der Polymerisation in f IQssigem Monomeren durchgefOhrt wird 
und die zwe'rte Stufe oder Stufen in der Gasphase durchgefOhrt werden. 

7. Verfahren gemaG Anspruch 5. worin alle Stufen in der Gasphase durchgefOhrt werden. 

8. Erzeugnis, enthaltend die Polyolef in-Zusammensetzung gemaG Anspruch 1 . 
Revendications 

1 . Composition de polyolef ine comprenant: 

A) 10 a 50 parties en poids d'un homopolymfcre de propylene presentant un indice isostatique sup6rieur a 80, 
ou d'un copolymfcre de propylene et d'ethyiene, d'une a-oiefine de formule CH 2 =CHR ( dans laquelle R repr6- 
sente un radical alkyle comportant 2 a 8 atomes de carbone, ou une combinaison de ces composes, lequel 
copolym^re contient plus de 85% en poids de propylene; 

B) 5 a 20 parties en poids d'une fraction de copolymfcre contenant de ('ethylene, insoluble dans le xylene a la 
temperature ambiante; 

C) 40 a 80 parties en poids d'une fraction de copolymdre d'ethyiene et de propylene, ou d'une autre a-oief ine 
de formule CH 2 =CHR. dans laquelle R represente un radical alkyle en C 2 a C 8 . ou une combinaison de ces 
produits, et eventuellement des proportions mineures d'un diene. ladite fraction contenant moins de 40% on 
poids d'ethyiene, etant soluble dans le xylene a la temperature ambiante, et pr6sentant une viscosity intrinse- 
quede 1,5a4dl/g; 

le pourcentage on poids de la somme des fractions (B) et (C) par rapport a la composition polyoiefinique totale 
reprSsentant de 50 a 90% et le rapport pondSral (B)/(C) etant inferieur a 0,4. 

Ladite composition de polyoiefine pouvarrt Stre obtenue en utilisant un catalyseur de polymerisation compre- 
nant le produit de la reaction d'un composant solide contenant un compose du titane et un compose donneur 
d'6lectrons supporte sur du chlorure de magnesium, avec un compose de trialkyl-aluminium et un compose 
donneur d'6lectrons. 

2. La composition polyo!6finique selon la revendication 1 , dans laquelle la composition est sous !a forme de particules 
steroides presentant un diametre moyen de 0,5 a 7 mm. 

3. La composition polyoiefinique selon la revendication 1 ou 2, dans laquelle la teneur totale on ethylene copolym6- 
ris6 represente 15 a 35% en poids. 

4. La composition polyoiefinique selon I'une quelconque des revendications precedentes, dans laquelle le module de 
flexion est inf6rieur a 150 MPa. la deformation remanente a 75% est de 20% a 40%. et la turbidite est inferieure a 
40%. 
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Un procede de preparation de la composition selon Tune quelconque des revendications 2 6 4, comprenant une 
premiere tope de polymerisation de propylene, ou d'un melange de ce dernier avec de rethyiene ou une autre a- 
oiefine de formule CH 2 =CHR, dans laquelle R repr6sente un radical alkyle en C2 6 C 8 . ou des combinaisons des 
ces produits. pour former un composant polymere (A), et une ou plusieurs etapes de polymerisation de melanges 
comprenant de rethyiene et du propylene ou ladite autre a-oiefine, ou des combinaisons de ces produits, cove- 
nant eventuellement un diene, pour former les composants polymeres (B) et (C), en utilisant des catalyseurs obte- 
nus k partir d'un derive trialkylaluminium et d'un composant solide comprenant un halog6nure de Tl ou un alcoolate 
halog6ne et un compose donneur d'6lectron supporte sur du chlorure de magnesium anhydre. ledit composant 
solide pr6sentant une surface specifique inf6rieure k 100 rrf/g, une porosite de 0,2 k 0,4 cm 3 /g. une distribution 
volumique des pares telles que plus de 50% des pores pr6sentent un rayon superieur k 100 angstroems, et pr6- 
sentant un spectre de diffraction aux rayons X pr6sentant un ha!o dont Tintensite maximale est situ6e entre les 
angles 29 pr6sentarrt une valeur de 33,5° et 35° et aucune reflexion k un angle 2$ presentant une valeur de 1 4,95°. 

Le proc6d6 selon la revindication 5, dans lequel la premiere etape de polymerisation est mise en oeuvre dans un 
monomere liquide et l'6tape ulterieure ou les etapes ulterieures sont mises en oeuvre en phase gazeuse. 

Le procede selon la revendication 5, dans lequel toutes les etapes sont mises en oeuvre en phase gazeuse. 

Un article comprenant la composition polyoiefinique selon la revendication 1. 
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